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Post-Traumatic Stress and Academic Performance Among Entry-Level Doctoral
Physical Therapy Students in a Human Anatomy Cadaver Dissection Course
Abstract
Background: Dissection of human cadavers can be a stressful experience for students. Purpose: The
purposes of this study were twofold: 1) to determine if physical therapy students develop or experience
a worsening of post-traumatic stress disorder (PTSD) symptoms during exposure to and dissection of
human cadavers; and 2) to determine if these symptoms are related to academic performance. Methods:
Previous history of a diagnosis of anxiety or post-traumatic stress disorder and level of prior exposure to
cadavers were recorded among 26 entry-level first semester doctoral students in physical therapy (DPT)
taking gross human anatomy. Their level of anxiety about working with cadavers before and after the
course was recorded. The Life Events Checklist (LEC-5) for Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) was used as a self-report measure to record potentially traumatic events
in a subject’s life prior to the study and during the course. Subjects also completed the Post-Traumatic
Stress Disorder Checklist (PCL-5) at the beginning and end of the course to assess for symptoms of posttraumatic stress disorder. Student performance was assessed using written and practical examination
grades. Results
Results:: Overall, the PCL-5 score for the group decreased significantly over the semester (p =
0.01). However, 3 subjects’ PCL-5 scores increased. Risk factors present among these subjects included
previous diagnosis of post-traumatic stress disorder or anxiety, combat exposure, history of physical or
sexual abuse, lack of previous exposure to cadavers, and coinciding traumatic events. Written examination
performance was not significantly related to either change in PCL-5 (p = 0.84) or post-PCL-5 (p = 0.69)
scores. Practical examination performance was not significantly related to either change in PCL-5 (p =
0.28) or post-PCL-5 (p = 0.51) scores. However, consistent with previous research, students with a history
of post-traumatic stress disorder and/or anxiety did have statistically significant lower written examination
scores. Conclusions
Conclusions:: Physical therapy students neither developed nor experienced a worsening of, but
rather a reduction in, PTSD symptoms during exposure to and dissection of human cadavers. Overall,
symptoms of PTSD did not seem to be related to academic performance.
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ABSTRACT
Background: Dissection of human cadavers can be a stressful experience for students. Purpose: The purposes of this study
were twofold: 1) to determine if physical therapy students develop or experience a worsening of post-traumatic stress disorder
(PTSD) symptoms during exposure to and dissection of human cadavers; and 2) to determine if these symptoms are related to
academic performance. Methods: Previous history of a diagnosis of anxiety or post-traumatic stress disorder and level of prior
exposure to cadavers were recorded among 26 entry-level first semester doctoral students in physical therapy (DPT) taking
gross human anatomy. Their level of anxiety about working with cadavers before and after the course was recorded. The Life
Events Checklist (LEC-5) for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) was used as a selfreport measure to record potentially traumatic events in a subject’s life prior to the study and during the course. Subjects also
completed the Post-Traumatic Stress Disorder Checklist (PCL-5) at the beginning and end of the course to assess for symptoms
of post-traumatic stress disorder. Student performance was assessed using written and practical examination grades. Results:
Overall, the PCL-5 score for the group decreased significantly over the semester (p = 0.01). However, 3 subjects’ PCL-5 scores
increased. Risk factors present among these subjects included previous diagnosis of post-traumatic stress disorder or anxiety,
combat exposure, history of physical or sexual abuse, lack of previous exposure to cadavers, and coinciding traumatic events.
Written examination performance was not significantly related to either change in PCL-5 (p = 0.84) or post-PCL-5 (p = 0.69)
scores. Practical examination performance was not significantly related to either change in PCL-5 (p = 0.28) or post-PCL-5 (p =
0.51) scores. However, consistent with previous research, students with a history of post-traumatic stress disorder and/or anxiety
did have statistically significant lower written examination scores. Conclusions: Physical therapy students neither developed nor
experienced a worsening of, but rather a reduction in, PTSD symptoms during exposure to and dissection of human cadavers.
Overall, symptoms of PTSD did not seem to be related to academic performance.
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INTRODUCTION
Human cadaver dissection is common practice in physical therapist education. It is well established that exposure to and
dissection of human cadavers can be a stressful experience for students.1-7 Student concerns about working with human
cadavers have been well documented.3,6,8-12 Although the majority of students ultimately feel positive about the anatomy
dissection experience, there remains a small percentage of students for whom the initial human cadaver dissection may be a
difficult experience.3,6,7,9-11,13 While this response is well documented, it is not known if this distress rises to a level of clinically
meaningful post-traumatic stress disorder (PTSD) or impacts academic performance.
There is some evidence to suggest that PTSD symptoms may be provoked by exposure to the human cadavers in an anatomy
lab.14 Post-traumatic stress responses to human cadaver dissection have been documented, primarily in medical students. In a
long-term observational study of medical students in a human anatomy dissection course, Finkelstein and Mathers found a high
prevalence of symptoms suggestive of post-traumatic stress disorder (PTSD).14 However, the lack of both objective clinical
measurements of PTSD symptoms and reports of previous exposure to traumatic events limit the interpretation of these findings.
PTSD has typically been considered to develop following traumatic events. A traumatic event is now defined as one in which an
individual either directly experiences or witnesses, in person, an event involving actual death, threatened death, actual or
threatened serious injury, or sexual violence.15 In addition, learning that a close friend or relative was involved in a violent or
accidental event, as well as repeated exposure to details of aversive events qualifies for diagnosis. 15 There is also evidence that
events not typically considered traumatic, instead life events may trigger PTSD symptoms. 16
The National Center for PTSD reports that 7 to 8% of the population will develop PTSD in their lifetime. 17-20 More recent
estimates using the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) criteria report a lifetime
prevalence of 16%.20 Among college students, the prevalence is reported to be 8 to 9%.19 It is, therefore, probable that a number
of students entering graduate physical therapy programs have a history of trauma and may have been diagnosed with PTSD
prior to matriculation.
Signs and symptoms of PTSD can include anxiety, disturbing dreams about traumatic events, a state of hyperalertness or feeling
easily startled, irritability, sleep disturbance, trouble remembering important information about traumatic events, depression, and
difficulty concentrating among other things.21,22 Adverse emotional responses such as fear, depression, recurring visual images
of cadavers, insomnia, palpitation, loss of appetite, and more frequent thoughts about death and dying have all been reported
among students working with human cadavers.7,12,13,23-27
PTSD and anxiety have been associated with general learning and memory impairments. 28-32 Developing or experiencing a
worsening of PTSD may increase the risk of students failing in a physical therapy curriculum. Additionally, the following have
been identified as factors that may increase the risk of developing PTSD: female gender, genetic factors, physiologic factors,
history of childhood sexual abuse, and/or history of physical abuse. 33-35 The ability to identify at risk students and to subsequently
provide helpful resources may enhance student learning and performance, ultimately improving retention in the program.
The purposes of this study were twofold: 1) to determine if physical therapy students develop or experience a worsening of
PTSD symptoms during exposure to and dissection of human cadavers, and 2) to determine if these symptoms are related to
academic performance.
METHODS
All entry-level first year doctoral physical therapy students enrolled in a 10-week, six credit graduate level Gross Human Anatomy
course were invited to voluntarily participate in this study by an introductory email with one follow-up reminder invitation.
Interested students attended a meeting with support staff from the DPT program who read an introductory script and offered
consent forms. Thirty-two of 50 students consented to participate and 26 completed all data collection forms. Three students
failed to complete all initial forms. Three students failed to complete all final forms. Consequently, 64% of the class consented to
participate and 19% of this group did not complete the study. Subjects were recruited in the days prior to their arrival on campus
for orientation to the program and invited to attend a meeting on the first day of class.
On the first day of class, subjects completed an online general intake form providing the following demographic and historical
information: gender, age, previous experiences with human cadavers, and history of being diagnosed with or treated for PTSD or
anxiety disorders (Table 1). Subjects also responded to a single question asking them to rate their current level of anxiety about
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working with cadavers on a 5-point Likert scale with 0 being “not anxious at all” and 5 being “severely anxious”. This same
question was repeated at the end of the study.
Table 1: Descriptive Statistics
Baseline Characteristics of Subjects
Mean age

23.2 (20 to 37) years

Male

35% (9/26)

No previous exposure to a human cadaver

46% (12/26)

Worked with human cadaver prosections

46% (12/26)

Performed human cadaver dissection

8% (2/26)

Previous diagnosis of PTSD and anxiety
·
Treated with counseling and medication prior to the study
·
No treatment during the course of the study

4% (1/26)

Previous diagnosis of anxiety disorder
·
1/8 treated with medication prior to the study
·
1/8 treated with medications and counseling prior to the study
·
6/8 treated with counseling prior to the study
·
0/8 being treated during the course of the study

35% (8/26)

Subjects completed two other online surveys at the beginning and end of the 10-week course. Both surveys are associated with
the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5). To assess previous exposure to traumatic
events, subjects completed a Life Events Checklist (LEC-5) for the DSM-5, which is a self-report measure designed to screen for
potentially traumatic events in a respondent's lifetime. The LEC-5 was developed at the National Center for Posttraumatic Stress
Disorder and is widely used in the clinical and research contexts.38 The LEC-5 assesses exposure to 16 events known to
potentially result in PTSD or distress and includes one additional item assessing any other extraordinarily stressful event not
captured in the first 16 items. Examples of traumatic events included on the LEC-5 are natural disasters, motor vehicle accidents,
physical assault, sexual assault, combat, life-threatening illness, violent behavior, sudden violent death, etc. (See appendix 1 for
full list of events included LEC-5)
The LEC-5 asks subjects to report if: a) traumatic events happened to them personally; b) they witnessed traumatic events
happen to someone else; c) they learned about them happening to a close family member or close friend; d) they were exposed
to traumatic events as part of their job (e.g., paramedic, police, military, or other first responder); e) they are not sure if it fits; or f)
traumatic type events do not apply to them. At the beginning of the course, subjects were instructed to consider their entire lives
when completing the form while only considering events which occurred during the course for the post-course form. Total scores
from pre-course LEC-5 were calculated to assess exposure to traumatic events prior to the course. Exposure to traumatic events
over the duration of the course was noted from post-course LEC-5 scores.
Lastly, subjects completed the PTSD Checklist for DSM-5 (PCL-5) at the beginning and end of the course.39 The PCL is the most
widely used self-report measure of PTSD in both research and clinical contexts.40,41 The PCL-5 is a 20-item self-report measure
that assesses for symptoms of PTSD reported in the DSM–5. The PCL-5 uses a 5-point Likert scale where 0 is "Not at all" and 4
is "Extremely" and the ratings are summed to provide a symptom severity score ranging from 0-80. The PCL-5 at the beginning
of the course asked subjects about symptoms they had been experiencing during the previous month. PCL-5 at the end of the
course asked subjects about symptoms they had experienced over the 10-week course.
The PCL-5 has a variety of uses, including: monitoring symptom change during and after treatment, screening individuals for
PTSD, and making a provisional PTSD diagnosis.39 Over the years, the cutoff score for diagnosing PTSD using older versions of
the PCL has been reported by numerous authors to range between 31 - 34 out of 80.42-46 The cutoff score of 31 was used in this
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study as this is the cutoff score reported by Ashbaugh using the updated DSM-5 diagnostic guidelines to the PCL-5.47 The
National Center for PTSD recommends using 5 points as the minimal detectable change (MDC) for determining whether an
individual has responded to treatment and 10 points as the minimal clinically important difference (MCID) threshold using the
PCL for DSM-IV.17,46 Change scores for PCL-5 are currently being determined and it is expected that reliable and clinically
meaningful change will be in a similar range.17
A provisional PTSD diagnosis can also be made by analyzing the PCL results according to clusters. The PCL-5 examines four
clusters (B-E) each signifying different issues; positive cluster B (items 1 - 5) indicates the traumatic event is persistently reexperienced; positive cluster C (items 6-7) indicates avoidance of trauma-related stimuli after the trauma; positive cluster D
(items 8-14) indicates negative thoughts or feelings that began or worsened after the trauma; and positive cluster E (items 15-20)
indicates trauma-related arousal and reactivity that began or worsened after the trauma. A provisional PTSD diagnosis can be
made if one B, one C, two D, and two E cluster items are positive as indicated by a rating of moderate on those items. 44,45
As a measure of student performance, at the end of the semester, faculty from the course provided written and practical
examination grades for all subjects.
Data Analysis
In the same manner that it is used clinically, the PCL-5 data was used to analyze symptoms and identify PTSD. Changes in
PTSD symptoms were examined by analyzing the overall PCL score before and after the course using the Wilcoxon Signed
Ranks Test. Subjects were observed for who may have had either sufficient symptoms to indicate a newly identified provisional
diagnosis of PTSD or worsening of known PTSD over the course of the study using the PCL-5 cutoff score of 31 and cluster
analysis of PCL-5 data using the DSM-5 criteria for PTSD. Correlations between exam grades and PTSD symptoms using the
overall post-PCL-5 scores and change in PCL-5 scores were analyzed using non-parametric Spearman’s rho correlation.
Differences in exam scores between students with PTSD and those without PTSD were analyzed using a 2-sided independent
samples t-test. Various correlations between grades and other factors (e.g., trauma exposure) were considered. Anxiety level
related to working with cadavers was analyzed comparing pre/post responses to a single question using Wilcoxon Signed Ranks
Test. Differences between reported anxiety levels among subjects with various levels of exposure to cadavers prior to the course
were analyzed using the Kruskal Wallis for nonparametric data.
RESULTS
Table 2 details the subjects’ exposure to traumatic events prior to and during the course. Three subjects reported that a
traumatic event happened to them during the study; one was a serious accident at work, home, or during recreational activity and
two were unspecified very stressful events or experiences. One of these subjects was newly diagnosed with anxiety and treated
with medication and counseling over the semester.
Rates of personal exposure to traumatic events experienced prior to the study and during the study according to the Life Events
Checklist (LEC-5). 17/26 of subjects reported at least one traumatic event happened to them prior to the study. The sum of the
numbers exceeds 17 because some subjects experience more than 1 traumatic event prior to the study. One of these subjects
was newly diagnosed with anxiety and treated with medication and counseling during the course.
Overall, the median PCL-5 score for the group decreased over the semester from 12.5 (range = 0 to 37) to 3 (range = 0 to 41)
indicating a reduction in PTSD symptoms (p = 0.01). See table 3 for PCL-5 data by subjects. There were no subjects newly
diagnosed with PTSD by an external health care provider during the course, but one subject who was previously diagnosed with
anxiety and PTSD but was not symptomatic at the beginning of the study met the criteria for a provisional diagnosis of PTSD at
the end of the course with a post-PCL-5 score of 41 and positive cluster analysis. Two subjects missed meeting the criteria for a
provisional diagnosis of PTSD because they were missing a cluster C item (avoidance). See table 4 for data on subjects
diagnosed with PTSD throughout this study. Eleven subjects reported experiencing some symptoms of PTSD during the course.
See table 5 for more detailed information about the nature and frequency of symptoms experienced. There were significant
correlations between post-PCL-5 scores and self-reported pre-anxiety score (R = -0.39, p = 0.049) and self-reported post-anxiety
scores (R = .53, p = .005).
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Table 2: Rates of Personal Exposure to Traumatic Events
Type of Traumatic Event

Prior to
study

During
study

Natural disaster (for example, flood, hurricane, tornado,
earthquake)

10/26

-

Fire or explosion

1/26

-

Transportation accident (for example, car accident, boat
accident, train wreck, plane crash)

7/26

-

Serious accident at work, home, or during recreational
activity

3/26

1/26

Exposure to toxic substance (for example, dangerous
chemicals, radiation)

-

-

Physical assault (for example, being attacked, hit,
slapped, kicked, beaten up)

2/26

-

Assault with a weapon (for example, being shot, stabbed,
threatened with a knife, gun, bomb)

1/26

-

Sexual assault (rape, attempted rape, made to perform
any type of sexual act through force or threat of harm)

3/26

-

Other unwanted or uncomfortable sexual experience

2/26

-

Combat or exposure to a war-zone (in the military or as a
civilian)

1/26

-

Captivity (for example, being kidnapped, abducted, held
hostage, prisoner of war)

-

-

2/26

-

Severe human suffering

-

-

Sudden violent death (for example, homicide, suicide)

-

-

Sudden accidental death

-

-

Serious injury, harm, or death you caused to someone
else

1/26

-

Any other very stressful event or experience

6/26

2/26*

Life threatening illness or injury
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Table 3: Historical Data of Subjects who Experienced Significant Change in PCL-5 Score
(≥ 10 MCID) During the Study
Historical Data

Total
subjects

Subjects
with
Increased
PCL-5
Score

Subjects with
Decreased PCL5 Score

Significant change PCL-5 score

15/26

3/15

12/15

History of PTSD and or anxiety disorder

9/26

2/3

4/12

History of sexual trauma

3/26

1/3

1/12

History of physical assault

2/26

1/3

0/12

History of military service

1/26

0/3

1/12

Experienced trauma unrelated to the course
during the study

2/26

1/3

2/12

Previous human cadaver dissection
experience

2/26

0/3

2/12

Previously observed human cadaver

12/26

2/3

4/12

No previous exposure to human cadavers

12/26

1/3

6/12

Table 4: PTSD Diagnostic Data by Subject
Subject identifier

Diagnosed with
PTSD prior to study

Diagnosed with
PTSD at end of
study

History of
anxiety

New diagnosis of
anxiety during
study

A♀

+

(Cluster
analysis)

-

-

-

B♀

+

(Cluster
analysis)

-

-

-

(Cutoff score)

-

+

-

(Cluster
analysis and
cutoff score)

-

-

+

+ (Cluster
analysis and
cutoff score)

+

-

C♂

+

D♂

E♀

+

+

(External)*

F♂

-

~ + ¾ cluster
items**

+

-

G♂

-

~ + ¾ cluster
items**

-

-
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PTSD Diagnostic Data by Subject: The diagnostic criteria met for a provisional diagnosis of PTSD is indicated in () as either a
PCL-5 cutoff score ≥ 31 or + cluster analysis of PCL-5 data. This subject had been diagnosed with PTSD and anxiety disorder by
an external healthcare provider prior to the study. These subjects met 3 of 4 of the diagnostic criteria for PTSD according to
cluster analysis. The missing criterion was avoidance behaviors possibly related to this course being required.
Table 5: Frequency of Subjects Experiencing PTSD Symptoms According to the Cluster Analysis of PCL-5 Data
Reexperiencing

Avoidance
Behaviors

Negative Thoughts
and Feelings

Arousal and
Reactivity

1 month prior to
course

13/26 (50%)

9/26 (35%)

11/26 (42%)

14/26 (54%)

During course

5/26 (19%)

2/26 (8%)

6/26 (23%)

8/26 (31%)

There was a statistically significant difference in self-reported anxiety about working with cadavers among students with different
levels of exposure to cadavers at the beginning of the course (p = 0.038), but not a statistically significant difference among
students with various levels of exposure at the end of the course (p = 0.73). The median self-reported anxiety about working with
a human cadaver at the beginning of the study was greater for students who had not observed a cadaver (median = 3.0; range =
2 to 5) than those who had previously worked with prosected cadavers or observed dissection (median = 2.0; range = 1 to 4) and
those who previously dissected a human cadaver (median = 1.5; range = 1 to 2). There was a statistically significant decrease (p
= 0.001) in the median self-reported level of anxiety about working with human cadavers among all students over the course of
the study from 2.0 (range = 1 to 5) to 1 (range = 1 to 3). No between group differences remained.
Written examination performance was not significantly related to either change in PCL-5 from pre- to post-course or post-PCL-5
scores (p = 0.84 and p = 0.69, respectively). Practical examination performance was not significantly related to either change in
PCL-5 from pre- to post-course or post-PCL-5 scores (p = 0.28 and p = 0.51, respectively). PCL-5 change scores were analyzed
to account for subjects with baseline PTSD symptoms.
DISCUSSION
In this study, the impact of working with human cadavers on symptoms and diagnosis of PTSD and subsequent academic
performance was examined. The sample appears representative of our target population though some discussion is warranted.
Life Events Checklist (LEC-5) results indicated that 65.4% (17/26) of the subjects reported at least one traumatic event
happened to them prior to the course. This is consistent with expected levels of exposure to traumatic events for adults. The
rates of exposure to traumatic events reported in the literature are variable.17,19,20,48-50 This variability is related to varying
definitions of traumatic events on the instruments used to collect the data. In a national sample, researchers recently reported
that over 80% of adults have been exposed to at least one traumatic event.20,47 Rates of reported exposure to traumatic events
among college students range between 40-85%.19,51,52 The mean overall pre-PCL-5 score among our subjects was more than 8
points lower with a substantially lower range than previously reported normative data in a nonclinical population.
Compared to Ashbaugh et al, our sample was older, consisted of fewer females, and had a higher percentage of participants
holding bachelor’s degrees.47 It is possible that the differences in socioeconomic status, age, and gender between these two
populations may account for the difference in mean PCL-5 scores. Lower socioeconomic status, younger age, and female sex
have been shown to lower levels of distress tolerance and increase risk for PTSD.53,54.
To our knowledge, this study is the first to report point of entry PCL-5 scores among graduate students in a professional
program. The prevalence of subjects diagnosed with PTSD prior to the study is less than half that reported among college
students.19 It is unclear whether this is representative of the class since it is unknown whether subjects with mental health issues
are more or less likely to consent to participate in studies related to mental health. The prevalence of subjects who had previous
exposure to cadavers in our study may appear high but is slightly less than the prevalence reported for physical therapy and
medical students.55,56
The rate of reported anxiety disorders among our sample was nearly double that reported in the American adult population by
the Anxiety and Depression Association of America.57 However, studies among medical students and age-matched peers
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suggest higher prevalence of depression and anxiety among medical students. 58 The 2016 American College Health
Association-National College Health Assessment data indicates that many graduate and professional students suffer from a
variety of mental health conditions.59 Survey questions regarding the previous 12-months indicated prevalence of overwhelming
anxiety (55%), overwhelming anger (33%), depression that limited function (33%), and thoughts of suicide (6%). 59
The overall PCL-5 scores demonstrated a statistically significant reduction over the course of the semester, suggesting an
overall reduction in symptoms of PTSD during the study. Twelve subjects had a statistically significant reduction in PTSD
symptoms during the study. The proportion of subject experiencing PTSD symptoms in the month prior to the study was
unexpected (Table 5) and may represent the stress of preparing to enter a graduate professional program, relocating, and
changing social and relational roles. Subjects were in their first semester of study so the decrease in PCL-5 scores may reflect
habituation to the demands of graduate school, adjustments to relocation, and/or changing social and relational roles. However,
there is the potential for subjects to experience a worsening of symptoms due to exposure to human cadaver dissection.
Three subjects experienced a clinically meaningful increase in PTSD symptoms. It is interesting to note that two of these
subjects had been diagnosed with anxiety and/or PTSD prior to the study. Of the five subjects who had a diagnosis of, or met the
diagnostic criteria for PTSD at the beginning of the study, one developed a worsening of symptoms. The subject who
demonstrated a worsening of symptoms during the study reported a previous diagnosis of PTSD and reported three previously
identified risk factors for PTSD: female, history of physical abuse, and history of sexual abuse.33,35 The other four subjects who
met the established diagnostic criteria (1 based on cutoff PCL-5 score, 2 by cluster analysis, 1 met both criteria) for PTSD on the
PCL-5 at the beginning of the study demonstrated a subsequent decrease in symptoms during the study. Although four of the
subjects met the diagnostic criteria for PTSD at the beginning of the study, none of those four subjects met the diagnostic criteria
for PTSD at the end of the study. This may reflect symptomatology related to the adjustment stress of graduate school as three
of these four subjects had neither been diagnosed nor been treated for PTSD and/or anxiety prior to the study.
Subjects not diagnosed with PTSD at the beginning of the study have the potential to develop PTSD due to exposure to human
cadaver dissection.14 Two subjects who neither had a diagnosis of, nor met the criteria for PTSD at the beginning of the study did
meet three of the four diagnostic criteria for PTSD at the end of the study. The criteria these subjects didn’t meet was cluster C,
avoidance behaviors. This may be related to the course being a requirement, so students were unable to avoid exposure to and
dissection of human cadavers. In addition, avoidance behaviors are behaviors subjects may display after being exposed to
trauma. One of these subjects did report an unspecified very stressful event or experience on the post-LEC; the increase in
PTSD symptoms may be related to this event during the study and not the exposure to cadavers. The other subject reported a
history of an anxiety disorder. A larger sample size and control group in future studies may allow for more precise estimates of
risk and elucidate this potentially important finding. Considering these two subjects and the subject who had a previous diagnosis
of PTSD who experienced a worsening of PTSD symptoms during the study, our prevalence rate of PTSD was only slightly
higher than the prevalence reported among college students.19
Although an overall decrease in symptoms was demonstrated, a small subset of subjects reported a worsening of symptoms.
Potential risk factors for worsening may include previous diagnosis of anxiety, lack of previous exposure to human cadavers, and
coinciding traumatic events. Despite overall reduction in symptoms, there appears to be a legitimate need to monitor all students
for potential worsening. Additionally, all subjects who experienced a clinically meaningful increase in PTSD symptoms during the
study had a history of military service or of sexual and physical abuse, consistent with the literature related to risk factors for
PTSD.33,35 Further research should consider the potential relationships between these risk factors and the potential for
development of symptoms of PTSD.
Academic performance in the course was neither related to nor affected by changes in PTSD symptoms during exposure to and
dissection of human cadavers. We explored for relationships between academic performance and PCL-5 change scores to
account for the potential effects of PTSD symptoms related to exposure to traumatic events prior to the study. Performance on
written and practical examinations was not related to either the change in or the final PTSD symptoms. It was not expected for
academic performance to be unrelated to or unaffected by changes in PTSD symptoms, however, the students generally
performed well in the course. Several factors, such as the small sample size and the low number of participants with significant
PTSD symptoms may have impacted this result.
Instead of exploring the results of PTSD symptoms on academic performance as indicated by exam scores, it may have been
more meaningful to explore the impact of PTSD symptoms on clinical performance. Performance on written and practical
examinations may be less susceptible to the negative influences of emotional distress. Measures of social and emotional
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intelligence and assessments of interactions in the clinical setting may reflect the impact of PTSD symptoms on learning more so
than exam scores. Students with suboptimal social and emotional skills are screened out during the admissions process which
may have also impacted the results. Previous exposure to traumatic events was also unrelated to written or practical examination
grades so it does not appear as though previous exposure to traumatic events influenced performance in the course. However,
consistent with previous research, students with a history of PTSD and/or anxiety did have statistically significant lower written
examination scores.28,32,60 Although students with a history of PTSD and/or anxiety demonstrated a significantly lower mean
written examination score, the overall mean written examination score exceeded the minimum standards for success. However,
unlike stronger students, marginal students with anxiety may be at increased risk for academic issues due to written examination
performance.29,61,62
Three subjects reporting concurrent unrelated traumatic events during the study raises interesting points for discussion. One of
the subjects who reported a very stressful event or experience during the study was also newly diagnosed with and treated for
anxiety over the course of the semester. This subject had likely been exposed to more traumatic events than most other subjects
prior to and during the study. The other subject who reported a very stressful event or experience during the study experienced a
reliable and clinically significant increase in the PCL-5 score whereas the previously mentioned subject may not have had an
increase in PCL-5 score because of the medical and psychological treatment received. Clinical interventions for PTSD have
been shown to reduce related symptoms.63-66 However, the subject who reported a serious accident at work, home, or during
recreational activity during the study had a PCL-5 score of 0 both prior to the study and at the end of the study, so had no PTSD
symptoms prior to or during the study. This is consistent with the known fact that not all subjects develop PTSD symptoms
following trauma.67
Limitations
Limitations of the study should be noted. Participation may have been improved if subjects were recruited after they arrived on
campus and established working relationships with faculty. The email invitation sent to students to invite them to participate and
the email with follow-up surveys sent to subjects listed separate links for each of the forms used in the study. This may have led
to confusion and contributed to the dropout rate. Providing a single link with access to all of the forms may have reduced the
dropout rate. Respondent fatigue when using long surveys and increased dropout rates with web-based surveys have also been
reported in the literature.36,37 Selection bias may have been introduced as it is possible that stress avoidant students may have
been less likely to volunteer to participate in this study. This may have been especially true as this study was initiated during the
first day of class during their first course in the program, a time when many students are anxious about the expectations of
graduate school. It is also possible that the lack of anonymity of one of the researchers, also a faculty member in this course,
altered candid reporting of the effects of exposure to the cadaver lab.
The results of this study, coupled with previous findings suggest a potential need for educators to consider the history of anxiety
and PTSD. Screening for a history of anxiety may be more important as this was related to academic performance. Screening for
a history of previous diagnosis of PTSD may be indicated considering the subject in this study who had a previous history of
PTSD and developed a worsening of symptoms. Additionally, educators may consider providing the opportunity for students to
report coinciding traumatic events to faculty as 2 of the 3 students who reported traumatic events over the course of the study did
experience an increase in PTSD symptoms. However, the limited number of subjects in this study with a history of PTSD limits
the strength of this recommendation. Future research should examine the potential influence of anxiety and PTSD on student
academic and clinical performance and retention throughout the curriculum. To enhance student success and well-being,
educators should consider monitoring for history of anxiety and PTSD as well as coinciding traumatic events during exposure to
and dissection of human cadavers.
CONCLUSION
Physical therapy students neither developed nor experienced a worsening of, but rather a reduction in, PTSD symptoms during
exposure to and dissection of human cadavers. Overall, symptoms of PTSD did not seem to be related to academic
performance.
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Appendix 1
PCL-5 Symptoms
1. Repeated, disturbing, and unwanted memories of the stressful experience
2. Repeated, disturbing dreams of the stressful experience
3. Suddenly feeling or acting as if the stressful experience were actually happening again (as if you were actually back there
reliving it)
4. Feeling very upset when something reminded you of the stressful experience
5. Having strong physical reactions when something reminded you of the stressful experience (for example, heart pounding,
trouble breathing, sweating)
6. Avoiding memories, thoughts, or feelings related to the stressful experience
7. Avoiding external reminders of the stressful experience (for example, people, places, conversations, activities, objects, or
situations)
8. Trouble remembering important parts of the stressful experience
9. Having strong negative beliefs about yourself, other people, or the world (for example, having thoughts such as: I am bad,
there is something seriously wrong with me, no one can be trusted, the world is completely dangerous)
10. Blaming yourself or someone else for the stressful experience or what happened after it
11. Having strong negative feelings such as fear, horror, anger, guilt, or shame
12. Loss of interest in activities that you used to enjoy
13. Feeling distant or cut off from other people
14. Trouble experiencing positive feelings (for example, being unable to feel happiness or have loving feelings for people close
to you)
15. Irritable behavior, angry outbursts, or acting aggressively
16. Taking too many risks or doing things that could cause you harm
17. Being “superalert” or watchful or on guard
18. Feeling jumpy or easily startled
19. Having difficulty concentrating
20. Trouble falling or staying asleep
Legend Appendix 1: The results of this tool are analyzed using a cutoff score (31 used in this study) are analyzed according to
clusters with questions 1-5 representing cluster B items indicating reexperiencing; questions 6 & 7 representing cluster C items
indicating avoidance behaviors; questions 8-14 representing cluster D items indicating negative thoughts and feelings; and
questions 15-20 representing cluster E items indicating arousal and reactivity.
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